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Figure 7, Appendix i. X-ray diffractogram for Menlo aggregate. 
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Figure 8, Appendix 1. X-ray diffractogram for Montour aggregate. 
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Figure 9, Appendix 1. x-ray diffractogram for Skyline aggregate. 
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Figure 10, Appendix 1. X-ray diffractogram for Huntington aggregate. 
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Figure 11, Appendix 1. X-ray diffractogram for Fisher Calcite. 

., - -!-



0 
0 . 

0 
0 

0 
~ 

. 
0 
co 

*g 

U1 
t-
z 
:::> 
Cl 
LI 

. 
0 
~ 

0 
0 . 
0 
N 

°3.oo 
29.426 

14.17 
6.247 

WARDS-CALCITE 

25.33 
3.513 

TWO - THETA 
36.50 47.67 
2.460 1.906 

d SPACING 
Fiqure 12, Appendix 1. X-ray diffractogram for Ward's Calcite. 
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Figure 13, Appendix 1. X-ray diffractogram for Maryville aggregate. 
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Figure 14, Appendix 1. X-ray diffractogram for Bryan aggregate. 
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Figure 15, Appendix 1. X-ray diffractogram for Ced. Rap. Gray aggregate. 
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Figure 16, ~pp~ndix 1. X-ray diffractogram for Ced. Rap. Tan aggregate. 
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Fiqure 17, Appendix 1. X-ray diffractogram for Garrison aggregate. 



0 
0 . JIFFRAC V GASSMAN 01 _______________________________ __. _______ 9"-~--~~---r--,-T--W-~~-r-~~--,.---~---, 

m 

0 
~ 

0 
0 . 
0 
CD 

*8 

en .__ 
z 
::J 
0 
u 

. 
0 
~ 

0 
0 . 
0 
N 

~.00 
29.428 

14.17 
8.247 

25.33 
3.513 

TWO - THETA 
38.50 
2.480 1.908 

d SPACING 

Figure 18, Appendix 1. X-ray diffractogram for Gassman aggregate. 
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Figure 19, Appendix 1. X-ray diffractogram for Lamont aggregate. 

------------~--------------------------------------------___J 



0 a . 
2'..----------------------------------------------------~----------~----------~--

~IFFRAC V LECLAIRE 

0 
0 

• 
0 m 

0 
.-fa 
*o • 

0 
. ~ 

en 
t­z 
=> 
0 
u 

2 .33 
3.513 

TWO - THETA 
38.50 
2.480 1.908 

d SPACING 
Fiqure 20, Appendix 1. X-ray diffractogram for Leclaire aggregate. 

------·----------·-···---



i-0-- - ... - ....... - - - ·• - .• - • - '-
~ lIFFRAC V PESKY-0.05STP 
~-.---~--~--~~---.--~~~-~-T-----~--~--~--~~----

0 an . 
" m ... 

0 
~o 

*'°! an 
N ... 

en 
1-z 
::J 
0 
t.J 

0 . an . 

Figure 21, Appendix 1. X-ray diffractogram for Pesky aggregate. 
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Sample: HR-337 ALDEN T GA File: C:SCOTTHR.011 
Size: 55.5980 mg .Operator: J. AMENSON 
Method: 40 deg/min.Res 5,EQl 1~0 Run Date: 26-Aug-91 09:01 
Comment: C02 purge, 100 ml/min, sensit=1, deriv=1, Hi-Res TGA scan 
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0 200 400 600 800 1000 
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Figure 1, Appendix II. Thermal curve (C02 atmosphere) for Alden aggregate. 



Sample: HA-337 CRESCENT 
Size: 55.6220 mg 
Method: 40 deg/min.Res 5, Eql 100 

TGA File: C: SCOTTHR.002 
Operator: J. AMENSON 

Comment: C02 purge, 100 ml/min, sensit=1, deriv•1. 
Aun Date: 23-Aug-91 11: 30 

Hi-Res TGA scan 

~ -
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(31. 63 mg) 
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Sample: HR-337 CONKLIN T GA File: C:SCOTTHR.007 
Size: 55.4880 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,Eql 100 Run Date: 24-Aug-9116:10 
Comment: C02 purge, 100 ml/min, sensit=1, deriv=1, Hi-Res TGA scan 
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90 
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60 
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(55. OB mg) 
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Figure 3, Appendix II. Thermal curve (C02 atmosphere) for Conklin aggregate. 



Sample: HA-337 EARLY CHAPEL T GA File: C:SCOTTHR.010 
Size: 55.6030 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,EQl 100 Run Date: 26-Aug-91 07:56 
Comment: C02 purge, 100 ml/min. sensit•1, deriv=1, Hi-Res TGA scan 

100-r-~------------------------------------=-==========::--~-~~~--~~~. 

-~ -

90 

80 

70 

60 

Residue: 
98 .18 % 
(54. 59 mg) 

919 .10~C (I) 
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(31. 73 mg) 
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Sample: HR-337 ELDORADO T GA File: C: SCOTTHR.008 
Size: 55.6440 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,Eql 100 Run Date: 24-Aug-91 17:09 
Comment: C02 purge, 100 ml/min, sensit•i. derivm1, Hi-Res TGA scan 
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Fiqure 5, Appendix II. Thermal curve ( co2 atmospher.e) for Eldorado aggregate. 



TGA Sample: HR-337 LINWOOD 
Size: 55.6240 mg 
Method: 40 deg/min.Res 5,Eql 100 
Comment: C02 purge, 100 ml/min, sensit•1, deriv•1, 

File: C:SCOTTHR.012 
Operator: J. AMENSON 
Run Date: 26-Aug-91 10:00 

Hi-Res TGA scan 
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Sample: HR-337 MENLO 
Size: 55.6060 mg TGA File: C: SCOTTHR.003 

Operator: J. AMENSON 
Method: 40 deg/min.Res 5, Eql 100 Run Date: 23-Aug-91 12: 36 

Hi-Res TGA scan Comment: C02 purge. 100 ml/min, sens i t-1. deriv=1. 
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Figure 7, Appendix II. Thermal curve (C02 atmosphere) for Menlo aggregate. 



Sample: HR-337 MONTOUR T GA File: C:SCOTTHA.006 
Size: 55.8680 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,EQl 1~0 Aun Date: 24-Aug-9115:11 
Comment: C02 purge, 100 ml/min. sensit•i, deriv-1, Hi-Res TGA scan 
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Sample: HR-337 SKYLINE T GA File: C:SCOTTHR.013 
Size: 55.6290 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,Eql 100 Run Date: 26-Aug-91 10:55 
Comment: C02 purge, 100 ml/min. sensit=1. deriv=1. Hi-Res TGA scan 
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Fiqure 9, Appendix II. Thermal c:urve ( co2 atmosphere) for Skyline aggregate. 
2000 



Sample: HR-337 HUNTINGTON 
Size: 55.4900 mg 
Method: 40 deg/min, Res 5, Eq 1 300 
Comment: C02 purge. 100 ml/min. 

TGA Fi le: C: SCOTTHR. 018 
Operator: J. AMENSON 

sens i t=1. 
Run Date: 27-Sep-91 10: 29 

deriv=1. Hi-Res TGA scan 

100 --------- ·-------=====::::::==============-----------
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en .,... 
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60 

Residue: 
97.64 % 
(54. 18 mg) 

925. 39°C (I) 

A~s idue: 
56.22 % 
(31. 20 mg) 



Sample: HR-3·37 F5CO CALCITE T GA File: c: SCOTTHR.024 
Size: 55.5370 mg Operator: Jo AMENSON 
Method: 40 deg/min.Res 5, Eql 100 Run Date: 22-Nov-9109:34 
Comment: C02 purge. 100 ml/min. sensit:•1m derivai, Hi-Res TGA scan 
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Figure 11, Appendix II. Thermal curve (C02 atmosphere) for Fisher Calcite. 



Sample: HR-337 WARDS CALCITE (GROUND) T GA File: C:SCOTTHR.036 
Size: 55.5370 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5, Eql 300 Run Date: 4-Dec-91 11:46 
comment: C02 purge, 100 ml/min, sensit•1, deriv•1, Hi-Res TGA scan 
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sample: HR-337 MARYVILLE T GA File: C:SCOTTHR.004 
Size: 55.4710 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,EQl 100 Run Date: 23-Aug-9113:40 
Comment: C02 purge, 100 ml/min, sensit=1, derivai, Hi-Res TGA scan 

100....,....--------~----------------=~~~--------------------------------~----, 

80 
743. 48°C (I) 

60 

Re.s idue: 
72.05 % 
(39. 97 mg) 

916. 41 °C (I) 

Residue: 
49.09 % 
(27. 23 mg) 
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Temoerature (°C) TGA V5.1A DuPont 2000 

Figure 13, Appendix II. Thermal curve (C02 atmosphere) for Maryville aggregate 



Sample: HR-337 BRYAN T GA File: C:SCOTTHR.009 
Size: 55~4810 mg Operator: J. AMENSON 
Method: 40 deg/min, Res 5,Eql 100 Run Date: 24-Aug-91 18:08 
Comment: C02 purge, 100 ml/min, sensit-1, deriv=1, Hi-Res TGA scan 
100.,--~~-----===============-~~~~~~~~~~~--~~~~~~~~---, 

-~ -

90 

80 

70 

60 

731. 14 °C (I) Residue: 
73. 18 % 
(40. 60 mg) 

916.24°C (I) 

Residue: 
53.77 % 
(29. 83 mg) 
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Sample: HR-337 CEDAR RAPIDS T GA File: C: SCOTTHR.005 
Size: 55.4540 mg ·Operator: J. AMENSON 
Method: 40 deg/min.Res 5, EQl 100 Run Date: 23-Aug-9115:21 
Comment: C02 purge, 100 ml/min, sensit•1, deriv=1, Hi-Res TGA scan 
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733. 56 °C (I) 
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(42.01 mg) 
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Residue: 
52.60 % 
(29. 17 mg) 
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Figure 15, Appendix II. Thermal curve (C02 atmosphere) for Ced. Rap. Gray aggr 



Sample: HR-337 TAN-SOUTH CEDAR RAPIDS ,- GA File: C: SCOTTHR.019 
Size: 55. 5050 mg Operator: J. AMENSON 
Method: 40 deg/min, Res 5, Eql 300 Run Date: 27-Sep-91 13: 27 
Comment: C02 purge, 100 ml/min. sensit=1. deriv=1, Hi-Res TGA scan 
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Residue: 
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Sample: HR-337 GARRISON T GA File: C:SCOTTHR.015 
Size: 55.5250 mg . Operator: J. AMENSON 
Method: 40 deg/min.Res 5, EQl 100 Run Date: 26-Aug-9114:07 
Comment: C02 purge, 100 ml/min, sensit•1, der1vm1, Hi-Res TGA scan 
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54.21 % 
(30. 10 mg) 
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Temperature (°C) TGA V5.1A DuPont 2000 
Figure 17, Appendix II. Thermal curve (C02 atmosphere) for Garrison aggregate. 



Sample: HR-337 GASSMAN T GA File: C: SCOTTHR.017 
Size: 55. 4990 mg . Operator: J. AMENSON 
Method: 40 deg/min, Res 5, Eql 3QO Run Date: 27-Sep-91 07: 39 
Comment: C02 purge, 100 ml/min. sensit=1. deriv=1. Hi-Res TGA scan 
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~ample: HR-337 LAMONT T GA File: C:SCOTTHR.014 
Size: 55.6850 mg Operator: J. AMENSON 
Method: 40 deg/min, Res 5,Eql 100 Run Date: 26-Aug-9112:21 
Comment: C02 purge, 100 ml/min, sensit=1, derivm1, Hi-Res TGA scan 
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Figure 19, Appendix II. Thermal curve (C02 atmosphere) for Lamont aggregate. 



Sample: HR-337 LE CLAIRE T GA File: C: SCOTTHR.020 
Size: 55. 4920 mg · Operator: J. AMENSON 
Method: 40 deg/min, Res 5, Eql 300 Run Date: 27-Sep-9115:05 
Comment: C02 purge, 100 ml/min. sensit=i, deriv=1, Hi-Res TGA scan 
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Sample: HR-337 PESKY· T GA File: C:SCOTTHR.016 
Size: 55.5450 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,Eql 100 Run Date: 26-Aug-9115:42 
Comment: C02 purge, 100 ml/min,· sensit-=1, deriv=1, Hi-Res TGA scan 
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Figure 21, Appendix II. Thermal curve (C02 atmosphere) for Pesky aggregate. 



Sample: HR-337 PLOWER T GA File: C:SCOTTHR.001 
Size: 55.5040 mg Operator: J. AMENSON 
Method: 40 deg/min.Res 5,Eql 100 Aun Date: 23-Aug-9109:40 
Comment: C02 purge, 100 ml/min, sensit=1. deriv=1. Hi-Res TGA scan 
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Table 1, Appendix Ill. Correlation matrix for limestones and dolomites. 

STAT. Correlations (hr337cor.sta) 
BASIC Marked correlations are significant at p < .05000 
STATS 

Variable SLIFE DF AINSOL RELSIZE DT CAL LOSS DT DOL -
SLIFE 1.0000 .5271* -.5221* .7353* .4486 -.7340* .4013 

N=l8 N=18* N=18* N=18* N=18 N=18* N=8 
p= --- p=.025* p=.026* p=.001* p=.062 p=.001* p=.324 

DF .5271* 1.0000 -.0886 .5387* -.1037 -.0879 -.0051 
N=18* N=18 N=18 N=l8* N=18 N=18 N=8 

p=.025* p= --- p=. 727 p=.021* p=.682 p=. 729 p=.990 

AINSOL -.5221* -.0886 1. 0000 -.1853 -.4443 .6901* -.1208 
N=18* N=18 N=18 N=l8 N=l8 N=18* N=8 

p=.026* p=.727 p= --- p=. 462 p=.065 p=.002* p=. 776 

RELSIZE .7353* .5387* -.1853 1. 0000 .2491 -.4240 .4966 
N=18* N=18* N=l8 N=18 N=18 N=18 N=8 

p=.001* p=.021* p=.462 p= --- p=.319 p=.079 p=. 211 

DT CAL .4486 -.1037 -.4443 .2491 1.0000 -.7361* .5166 - N=18 N=18 N=18 N=18 N=18 N=18* N=8 
p=.062 p=.682 p=.065 p=.319 p= --- p=.000* p=.190 

LOSS -.7340* -.0879 .6901* -.4240 -.7361* 1.0000 -.5740 
N=l8* N=18 N=l8* N=18 N=18* N=18 N=8 

p=.001* p=. 729 p=.002* p=.079 p=.000* p= --- p=.137 

DT DOL .4013 -.0051 -.1208 .4966 .5166 -.5740 1.0000 
N=8 N=8 N=B N=8 N=8 N=B N=8 

p=.324 p=.990 p=.776 p=.211 p=.190 p=.137 p= ---

Variables: SLIFE = Service life in years 

OF = Durability factor (ASTM C 666, method B) 

AINSOL = Acid-insoluble residue (wt.%) 

RELSIZE = Relative crystallite size (dimensionless) 

DT_CAL = Calcite decomposition temperature (deg. C) 

LOSS = Loss from 825 C to calcite decomposition 
temperature (wt. % ) 

DT_DOL = Dolomite decomposition temperature (deg. C) 



Table 2, Appendix Ill. Correlation matrix for limestones (only). 

STAT. Correlations (hr337cor.sta) 
BASIC Marked correlations are significant at p < .05000 
STATS 

Variable SLIFE DF AINSOL RELSIZE DT CAL LOSS -
SLIFE 1. 0000 .6841* -.8868* .6356* .7932* -.8738* 

N=lO N=lO* N=lO* N=lO* N=lO* N=lO* 
p= --- p=.029* p=.001* p=.048* p=.006* p=.001* 

DF .6841* 1. 0000 -.5895 . 6298 .5613 -.5065 
N=lO* N=lO N=lO N=lO N=lO N=lO 

p=.029* p= --- p=.073 p=.051 p=.091 p=.135 

AINSOL -.8868* -.5895 1. 0000 -.6562* -.8266* .9355* 
N=lO* N=lO N=lO N=lO* N=lO* N=lO* 

p=.001* p=.073 p= --- p=.039* p=.003* p=.000* 

REL SIZE .6356* . 6298 -.6562* 1. 0000 .7440* -.4969 
N=lO* N=lO N=lO* N=lO N=lO* N=lO 

p=.048* p=.051 p=.039* p= --- p=. 014* p=.144 

DT CAL .7932* .5613 -.8266* .7440* 1. 0000 - . 7421* - N=lO* N=lO N=lO* N=lO* N=lO N=lO* 
p=.006* p=.091 p=.003* p=. 014* p= --- p=. 014* 

LOSS -.8738* -.5065 .9355* -.4969 -.7421* 1.0000 
N=lO* N=lO N=lO* N=lO N=lO* N=lO 

p=.001* p=.135 p=.000* p=.144 p=.014* p= ---

Variables: SLIFE = Service life in years 

DF = Durability fader (ASTM C 666, method B) 

AINSOL = Acid-insoluble residue (wt. % ) 

RELSIZE = Relative crystallite size (dimensionless) 

DT_CAL = Calcite decomposition temperature (deg. C) 

LOSS = Loss from 825 C to calcite decomposition 
temperature (wt. % ) 

DT_DOL = Dolomite decomposition temperature (deg. C) 
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Table 3, Appendix Ill. 

STAT. 
BASIC Marked 
STATS 

Variable SLIFE DF 

SLIFE 1.0000 .5443 
N=8 N=8 

p= --- p=.163 

DF .5443 1. 0000 
N=8 N=8 

p=.163 p= ---

AINSOL -.4057 -.0966 
N=8 N=8 

p=.319 p=.820 

REL SIZE .8960* .3912 
N=8* N=8 

p=.003* p=.338 

DT CAL .6887 .2357 - N=8 N=8 
p=.059 p=.574 

LOSS -.7173* .0162 
N=8* N=B 

p=.045* p=.970 

DT DOL .4013 -.0051 
N-=8 N=8 

p=.324 p=.990 

Variables: SLIFE 

OF 

AINSOL 

RELSIZE 

DT_CAL 

LOSS 

DT_DOL 

Correlation matrix for dolomites (only). 

Correlations (hr337cor.sta) 
correlations are significant at p < .05000 

AINSOL RELSIZE DT CAL LOSS DT DOL -
-.4057 .8960* .6887 -.7173* .4013 

N=8 N=8* N=8 N=8* N=8 
p=.319 p=.003* p=.059 p=.045* p=. 324 

-.0966 .3912 .2357 .0162 -.0051 
N=8 N=B N=8 N=B N=8 

p=. 820 p=.338 ··p=. 574 p=.970 p=.990 

1.0000 -.1092 .0596 .5521 -.1208 
N=8 N=8 N=8 N=8 N=8 

p= --- p=.797 p=.889 p=.156 p=. 776 

-.1092 1. 0000 • 9011* -.7223* .4966 
N=8 N=8 N=8* N=8* N=8 

p=.797 p= --- p=.002* p=.043* p=. 211 

.0596 .9011* 1.0000 -.7242* .5166 
N=8 N=8* N=8 N=8* N=B 

p=.889 p=.002* p= --- p=.042* p=.190 

.5521 -.7223* -.7242* 1. 0000 -.5740 
N=B N=8* N=B* N=8 N=8 

p=.156 p=.043* p=.042* p= --- p=.137 

-.1208 .4966 .5166 -.5740 1. 0000 
N=8 N=8 N=B N=8 N=8 

p=. 776 p=.211 p=.190 p=.137 p= ---

= Service life in years 

= Durability fader (ASTM C 666, method 8) 

= Acid-insoluble residue (wt. % ) 

= Relative crystallite size (dimensionless) 

= Calcite decomposition temperature (deg. C) 

= Loss from 825 C to calcite decomposition 
temperature (wt. % ) 

= Dolomite decomposition temperature (deg. C) 
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